The studies were designed to determine an effect of partial replacement of soybean meal with rape cake supplemented with enzymes on the nutritional value of diets and the number of lactic acid bacteria (LAB) in the ileum and caecum of broilers. The experiment 1 (growth trial) was carried out on 120 one-day-old broiler chickens Ross 308 which were randomly divided into four homogenous groups, 30 birds per group (15 males and 15 females). Each treatment consisted of six replicates of 5 birds. A control diet contained soybean meal whereas in the experimental, a part of the soybean meal was replaced by 15% rape cake from the Kaszub cultivar and supplemented with enzyme preparations containing xylanase or phytase added individually or in combination. On the 21 st day of experiment six birds from each group were scarified and the ileum and caeca were isolated for lactic acid bacteria (LAB) determination.
INTRODUCTION
Rapeseed is characterized by high protein, fat, total phosphorus and gross energy contents. Amino acid composition of rapeseed protein is beneficial (6 g Lys, 2 g Met, 4.5 g Thr and 1.2 g/16 g N of Trp). Digestibility of rapeseed and rape cake proteins for poultry is 70% and 76%, respectively (European Table of Energy Values, 1986 ) and of rapeseed meal protein -80% (Pastuszewska et al.,1987) . Fat digestibility amounts to 60-70% (Banaszkiewicz, 1995) . About 75% of total phosphorus is in the phytate form. Rapeseed contains about 8% crude fibre and 20% N-free extracts. The non-starch polysaccharides in rapeseed oil meal contain up to 35% dry matter. Digestibility of N-free extracts ranges from 37 to 68% (Smulikowska et al.,1997) . Rape products are characterized by low available energy and phytate phosphorus of about 25% (Nwokolo and Bragg, 1980) . Low glucosinolate rape cakes are appropriate alternatives to soybean meal as a vegetable protein source in a broiler diet. A study by Lesson et al. (1987) showed that canola meal could replace up to 100% of soybean meal without major negative effects on performance when lysine was added, but according Bell (1993) the level of indigestible carbohydrates increased compared with soybean meal. The nutritive value of these feeds may be improved by enzyme addition (Lesson and Caston, 1996; Kocher et al., 2001) . Supplementation with enzyme preparations can degrade dietary fibre and improve digestibility of crude fat and protein (Mikulski et al., 2000) , phosphorus and other nutrients (Janocha et al., 2000) . Addition of carbohydrates to the basal wheat-rapeseed diet, may influence the nutritive value of rapeseed meal, but an inclusion of rapeseed meal to replace SBM, and an addition of Roxazyme G or Ronozyme VP to canola meal diets did not significantly affect broiler performance (Kocher et al., 2000) . Further improvement of nutritive value of diets can be obtained by the combined introduction of enzymes. Wu et al. (2004) reported that the combined addition of phytase and xylanase to wheat-based diets significantly increased the value of AME.
Changes in the composition of the diets and use of feed enzymes can affect the intestinal microbial populations in chickens (Brenes et al., 1993; Simon, 1998; Danicke et al., 1999; Apajalahti, 2004) . Xylanase supplementation led to significantly lower CFU values for enterobacteria and gram positive cocci in the first 3 weeks of broiler chickens life which, however, were higher for the Lactobacillus sp. colony (Vahjen et al., 1998) . Most experiments conducted to study enzyme addition regarded wheat-soybean and maize-soybean diets.
The present studies were designed to determine the effect of partial replacement of soybean meal with rape cakes from the Kaszub cultivar in wheat broiler diets supplemented with two commercial enzyme preparations (individually or in combination) on the nutritional value of diets and the number of lactic acid bacteria (LAB) in the ileum and caecum of broiler chickens.
MATERIAL AND METHODS
In experiment 1 (growth trial), 120 one-day-old female Ross 308 broilers were randomly divided into four groups, 30 birds per group (15 males and 15 females). Each treatment consisted of six replicates of 5 birds. The birds were housed in metabolic cages. For the first 5 days the temperature was set at 31 o C and then gradually decreased according to the recommendations of the supplier of broiler chickens. A control diet (SBM) contained soybean meal whereas in the experimental diet, part of the soybean meal was replaced by 15% rape cake from the Kaszub cultivar and supplementation with enzyme preparations containing xylanase (RC XY) or phytase (RC FYT) was added individually or in combination (RC XY+FYT). Rape cakes were obtained in an oil mill by pressing to 400 kG/cm 2 of Kaszub rapeseed cultivar. According to the supplier's information, the enzyme preparation XY was derived from Aspergilus oryzae and contained endo-1,4-b xylanase (min. 1000 FXU(W)/g), the enzyme preparation FYT was a preparation of phytase from Peniophora lycii derived from the fermentation of Aspergilus oryzae (min. 2500 FYT/g).The composition of experimental diets is shown in Table 1 . Experimental diets (in a mashed form) were given ad libitum from the 1 st to the 21 st day of life. The diets contained similar amounts of protein and energy. Introduction of 15% Kaszub rape cakes instead of part of the soybean meal increased crude fibre and crude fat contents (by about 1% and 1.5%) in the experimental diets. Feed consumption was recorded during the experiment. On the 1 st and 21 st day of age the birds were weighed. On the 21 st day of the experiment six birds from each group were scarified and the ileum and caeca were isolated for lactic acid bacteria (LAB) determination. Particular segments of the alimentary tract (1 g) were sliced and transferred to 100 mL 0.85% NaCl and precisely smeared in the solution. Next, they were shaken out for 30 minutes and than cultures of 1 mL suspension were made from the subsequent decimal dilution and spread on Petri dishes with 10 mL of modified Blickfeldt medium. The cultures were incubated at 30 o C for 48 h and then at room temperature (at 20 o C) for 24 h. After incubation, the total number of colonies was counted and the results were expressed as the number of log of unit-forming colonies (log cfu). Experiment 2 (digestibility trial) was carried out on 60 seven-day-old chickens divided into four treatments of 20 birds (4 replications of 5 birds) to determine the nutrient digestibility of diets used in the growth trial. The digestibility test was carried out by the total collection method. The test included an adaptation period (six days), followed by a collection period of 3 days, during which all excreta were quantitatively collected and feed consumption was recorded. All the excreta were dried at 60 o C and ground.
The chemical composition (dry matter, crude protein, crude fat, crude ash, crude fibre, crude phosphorus) of feedstuffs, diets and excreta samples from both experiments were analyzed by the procedure of the AOAC (1990). Faecal nitrogen content in the excreta was determined by Terpsta and De Hart (1974) procedure. Glucosinolates in rapeseed were determined by HPLC method. For fatty acid analyses rapeseed samples were extracted and the extracted fat was hydrolyzed by means of 0.5 M KOH in methanol and esterified with 5% HCL in methanol (Matyka, 1976 ). Next, 0.2 mL of hexane was added and fatty acid methyl esters were separated and quantified using the gas chromatography apparatus CHROM 5 equipped with a column of 2.5 m flame ionization detector and integrator. The identification of fatty acid peaks was carried out by comparison with the retention times of known authentic fatty acid standards purchased from Fluka. Fatty acids were expressed as weight percents. Enzyme preparation -XY FYT XY+FYT Enzyme preparation XY was added at a quantity of 0.4 g . kg -1 of diet, enzyme preparation FYT -0.35g . kg -1 *-per 1kg -Vit. A (4 000 000 j.m.); D 3 (600 000 j.m.; E (16 g); K 3 (0.6 g); B 1 (0.5 g); B 2 (1.75 g); B 6 (1.0 g); B 12 (0.0048 g); Biotin (0.04 g); Nicotinic acid (10 g); Folic acid (0.3 g); Choline (100 g); Fe (16 g); Cu (1.8 g); Mn (16 g); Zn (14 g); Co (0.06 g); I (0.25 g); Se (0.055 g); Ca (192 g); Maxus Elanco (1.8 g); Salinomycin (12 g); BHT+Ethoxyquin (1.0 g)
Coefficients of apparent digestibility for dry matter, crude protein, crude ash, crude fat, crude fibre and nitrogen-free extracts were calculated following the total collection method: The data obtained was statistically analyzed by analysis of variance. Differences between means were tested by Duncan's multiple range test.
RESULTS AND DISCUSSION
The chemical composition of Kaszub rapeseeds is shown in Table 2 . Protein and crude fibre contents were lower compared with other double-zero cultivars (Banaszkiewicz, 1999) , however, crude fat content was higher and approached the content of the traditional Górczanski cultivar (Kinal and Króliczek, 1981) . The content of saturated (5.05%) and unsaturated (94.78%) fatty acids in the lipid fraction of this cultivar was higher than in other double zero cultivars (Banaszkiewicz, 2000) . Korol et al. (1994) recorded some differences, especially in palmitic, oleic, eicosenoic and erucic acid contents in rapeseeds. The total glucosinolate content (14.5 µmol g -1 ) did not exceed 25 µmol . g -1 , which confirmed that this cultivar was a double-zero one. The chemical composition of the rape cakes from Kaszub cultivar was as follows: dry matter (95.42%); crude ash (5.36%); crude protein ( Results of body gain and feed efficiency of broilers are summarized in Table  3 . Body weight and body weight gain results of chickens fed rape diet at 21 day were not lower than for the control group. Body weight values at 21 days of age ranged from 672 g to 692 g whereas body weight gain values over the period from day 1 to 21 ranged from 628 g (chickens fed the diet containing rape cake with xylanase and phytase preparations) to 649 g (group fed the diet containing rape cake with xylanase preparation) and were not significantly different between treatments. Weight gain per chick was not significantly reduced up to the level of 15% rapeseed meal in the diet in the experiment conducted by Zeb et al. (1999) , whereas feed to gain ratio was lowest for 5% rapeseed meal.
Simultaneous application of phytase and xylanase in broiler wheat-rapesoybean diet had no significant effect on body weight gains compared with the group where phytase and xylanase were applied separately.
The feed conversion ratio (FCR) ranged from 1.55 kg/kg body weight gain (soybean group) to 1.67 kg/kg (group fed the diet containing rape cake supplemented in the phytase preparation) and were statistically different. The FCR in group RC XY (xylanase) and RC XY+FYT (xylanase + phytase) was similar to the control group whereas for group RC FYT (phytase) it was statistically higher. Kocher et al. (2001) showed that canola meal can be included in broiler diets to replace soybean meal without loss in bird performance. Moreover, an addition of commercial feed enzymes A (Roxazyme G) or B (Ronozyme VP) in the respective amounts of 0.15 g kg -1 and 0.4 g kg -1 to sorghum-canola meal diets had no significant effect on growth, feed intake or FCR. Rassmussen and Petterson (1997) and Guenter et al. (1998) showed that supplementation of canola-soybean diets with carbohydrase preparations significantly improved weight gain. However, the above studies used an energy and protein-deficient control diet. According to Sliwinski et al. (2000) , the combined application of 0.01% xylanase and 0.001% glucanase in triticale mixtures was effective and improved chicken body weight gain, but the result depended on the enzyme and substrate. Numbers of lactic acid bacteria in the ileum and caecum of 21-day-old broiler chickens are shown in Table 4 . Addition of phytase to diets containing glucanase and xylanase was as effective as xylanase in improving the performance of broiler chickens fed wheatbased diets containing adequate P levels (Wu et al., 2003) . Addition of phytase or xylanase, or simultaneous application of these enzymes in low P wheat-soybean broiler diets from day 21 to 25 had no significant effect on the analyzed parameters, except for total phosphorus retention. However, no negative interaction between phytase and glycosidase enzymes were found, which indicates that both enzymes may be used together in wheat-soybean-based diets (Juanpere et al., 2005) .
The number of lactic acid bacteria in the caecum was from 8.19 to 9.74 log cfu x g -1 . There was a statistical difference for lactic acid bacteria number in the caecum between group RC XY and the remaining groups. The highest (p<0.01) total lactic acid bacteria number was observed in the caecum of broilers fed wheat-soybean-rape diets supplemented with the xylanase preparation (group RC XY). The number of lactic acid bacteria in the caecum of chickens of the group fed diets supplemented with both xylanase and phytase (RC XY+FYT) was similar to the control and the remaining rapeseed groups.
The number of lactic acid bacteria in the ileum was from 6.43 to 7.44 log cfu x g -1 . The dependence referring to the amount of Lactobacilli in the ileum was similar to the number in the caecum. Introduction of phytase to the diet containing xylanase gave similar results in terms of performance and number of lactic acid bacteria. Mathlouti et al. (2002) did not ascertain any significant differences in the number of Lactobacilli when xylanase and b-glucanase were added to wheat and barley-based diets containing soybean meal.
The digestibility of protein in the control diet SBM ( Table 5 ) was 88.2%, and in rape cake diets it ranged from 85.82 (phytase group) to 87.92% (xylanase group). The differences obtained between groups were significant. The fat digestibility was from 65.89% to 87.43% and significant differences between groups were found. The highest digestibility was found in the control group whereas the lowest was the digestibility in the groups fed rape cake diets supplemented with phytase preparation. Simultaneous application of phytase and xylanase to broiler wheat-rape diets only slightly enhanced fat and protein digestibility compared with the group where only phytase was applied ( Table 5 ). Partial replacement of soybean meal with rape cake and enzyme supplementation had a significant effect on the digestibility of crude fibre and Nfree extracts ( Table 5 ). Crude fibre digestibility in the diets containing rape cake and supplemented with enzyme preparations was higher compared with the control diet, however the digestibility of N-free-extracts in the wheat-soybean diet was the highest. Results of the study conducted by Kocher et al. (2000) indicated that commercial enzyme products had some effects when applied in diets containing high concentrations of canola meal, however these effects could only be seen after detailed analyses and did not result in significant improvement of broiler growth performance. Partial replacement of soybean meal with rape cake supplemented with an enzyme preparation individually or in combination had not statistical effects on crude phosphorus digestibility. Smulikowska et al. (2006) showed there was not significant interaction between an effect of rape cakes and phytase supplementation. Similarly, Juanpere et al. (2005) did not observe a phytase effect on apparent metabolizable energy (AME), dry matter, lipid and starch digestibility in wheat-based diets whereas xylanase improved dry matter and starch digestibility.
The results of the present study showed that rape cakes obtained from Kaszub cultivar supplemented with enzyme products could partially replace soybean meal in wheat-based diets without any detrimental effects on body weight gain in the first 3 weeks of life. The number of Lactic acid bacteria in the caecum of 3-week-old broiler chickens was higher than in the ileum and depended on type of enzyme preparations which were added. Simultaneous application of xylanase and phytase to a wheat-soybean-rape diet increased digestibility of crude protein, fat, crude fibre and N-free extractives in comparison with a diet in which phytase was added separately.
The data obtained in this study showed that a part of soybean meal could be replaced by 15% rape cakes of Kaszub cultivars supplemented with xylanase or phytase preparations individually or in combination in broiler starter diets. However, the best results (compared with the control group) were obtained for the diet supplemented with xylanase when added separately.
